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(54) CLEANING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a cleaning method by which aqueous dirt as well as nonaqueous dirt can be removed 
without using water or an aqueous cleaning fluid, and waste disposal can be dispensed with and which comprises immersing a 
substrate in a compounded solvent prepared by adding a surfactant to a nonaqueous solvent and cleaning and rinsing the 
substrate under specified conditions. 

SOLUTION: A substrate to be cleaned (e.g. optical component) is immersed in a solvent composition prepared by adding a 
surfactant to a nonaqueous solvent based on a hydrocarbon or silicone and cleaned under applied physical force such as shaking, 
ultrasonic waves or jetting and rinsed with a nonaqueous solvent. It is desirable that the hydrocarbon solvent used is a normal 
paraffin solvent, an isoparaffin solvent, a naphthenic solvent or a monocyclic aromatic solvent, the surfactant used comprises a 
hydrophilic and/or oleophilic surfactants, and the amount of the surfactant used is l-3wt.%. As a result, the cleaning line can be 
shortened and becomes more safe to the human body and the environment. 



LEGAL STATUS 
[Date of request for examination] 
[Date of sending the examiner's decision of rejection] 
[Kind of final disposal of application other than the examiner's 
decision of rejection or application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of rejection] 
[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2000 Japan Patent Office 



1 of 1 



12/9/02 4:23 PM 



http^/www4. ipdl.jpo.go.jp/cgi-bin/tran_web_cgLejje 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the washing method which washes optic metallurgy 
group parts using non-drainage system solvents, such as a hydrocarbon system solvent and a silicone system solvent. 
[0002] 

[Description of the Prior Art] It is necessary to wash a grinding fluid, abrasives, water which have adhered material, such as an 
optical glass lens and optical glass prism, to the workpiece after processing after grinding, grinding and. As this washing method, 
chlorine-based organic solvents, such as chlorofluocarbon, and 1, 1, and 1 -trichloroethane, a trichloroethylene, have been used 
from the former. 

[0003] Moreover, the drainage system penetrant remover which added the surfactant several% is used for non-drainage system 
penetrant removers and water, such as a hydrocarbon system solvent and a silicone system solvent, from the environmental cure 
in recent years as a penetrant remover with the safety higher than the chlorine-based organic solvent to environment. For example, 
constituting a washing line from a penetrant remover expressed with general formula Cn H2n+2 using the isoparaftin system 
solvent as a hydrocarbon system solvent, and washing by being immersed, the jet, shower washing, etc. by each washing tub is 
indicated by IP,6-296941 ,A. Moreover, the saturated aliphatic hydrocarbon of carbon numbers 10-13 is made to contain phenols 
in JP,6-293898,A, and washing using the washing constituent which raised the stability over heat is indicated. 
[0004] 

[Problem(s) to be Solved by the Invention] However, although chlorine-based solvents, such as chlorofluocarbon, and 1 , 1, and 
1 -trichloroethane, a trichloroethylene, can wash dirt, such as cutting oil of non- water solubility, dirt, such as abrasives which a 
water soluble cutting oil and water were made to distribute simultaneously, cannot be washed because of non-water solubility. 
Moreover, use is regulated as matter with which chlorofluocarbon destroys the ozone layer of a stratosphere. Furthermore, 
chlorine-based organic solvents of using as a cleaning agent, such as 1, 1, and 1 -trichloroethane and a trichloroethylene, are not 
desirable if the danger and complicatedness of work which toxicity is high, receive regulation of labor security and hygiene law 
and Ordinance on the Prevention of Organic Solvent Poisoning, and deal with this to a human body are taken into consideration. 
Moreover, there are also environmental problems, such as groundwater contamination, and conversion to the high cleaning agent 
of safety is called for. 

[0005] On the other hand, the washing line constituted from a hydrocarbon system solvent proposed by .IP ,6 -2 96 941, A or 
JP,6-293898,A has few tubs of a washing line, and in order that it may not use water, it has many advantages, like the cost of that 
a waste-water-treatment institution is unnecessary or the solvent itself is cheap, while safety is high. 
[0006] However, although a certain grade can wash the oily (un- water-soluble) dirt adhering to the washed object as for a 
hydrocarbon system solvent, since the hydrocarbon system solvent itself is non- water solubility, dirt cannot condense and carry 
out washing removal of the drainage system dirt, such as abrasives which a water soluble cutting oil and water are distributed and 
are used. Similarly the dirt of a drainage system cannot wash non-drainage system penetrant removers, such as a silicone system 
solvent. 

[0007] Moreover, since drainage system dirt is washed, although alcohols solvents, such as isopropyl alcohol, may be used, the 
solvent power of an alcohols solvent to dirt is weak, or the flash point is inferior to safety in it low. Furthermore, when there are 
many washing tubs, or when the tub capacity itself is large, it has the problem of the amount used being restricted. 
[0008] On the other hand, since the dirt of a drainage system is washed, although the drainage system penetrant remover which 
added the surfactant several% may be used for water, since it is necessary to carry out a rinse with water after washing by this 
drainage system penetrant remover, there are problems, like the number of tubs of a washing line increases, or the waste water 
treatment of water which carried out the rinse is needed, and special facilities for drainage are needed, and it cannot introduce 
easily. Moreover, by the optical glass lens or optical glass prism, bad waterproof** material is used abundantly, and if immersed 
in water or a drainage system penetrant remover, faults, such as " YAKE" and "****", will generate these ** material. 
Furthermore, in a plastic lens, since there is much material with absorptivity, washing by such drainage system penetrant remover 
is possible. 

[0009] this invention is made in consideration of such a conventional trouble, and neither water nor a drainage system penetrant 
remover is used, but even if it uses the non-drainage system cleaning agent of a hydrocarbon system solvent or a silicone system 
solvent, it aims at offering the washing method which can also wash the drainage system dirt which water-soluble cutting oil and 
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water-soluble water are distributed [ except the dirt of non-water solubility adhering to the washed object ], and is used, such as 

abrasives and a particle. 

[0010] 

[Means for Solving the Problem] Invention of the claim 1 which attains the above-mentioned purpose adds a surfactant to 
non-drainage system solvents, such as a hydrocarbon system or a silicone system, it washes it, a washed object being immersed in 
this entrainer and giving physical force, such as rocking, an ultrasonic wave, and a jet, and is characterized by rinsing with the 
aforementioned non-drainage system solvent after that. 

[001 1] Since the washing line to washing - a rinse is constituted by the non-drainage system solvent by this, waste water 
treatment becomes unnecessary and a washing line becomes short. Moreover, even if it washes the optic which consists of glass, 
neither YAKE nor **** is generated like a drainage system cleaning agent. Moreover, since the surfactant is added, particles and 
water-soluble dirt, such as not only the dirt of non-water solubility but abrasives, are removable. Furthermore, washing of a 
plastic lens is also possible. As for the hydrocarbon system solvent and silicone system solvent which are used for this invention, 
safety has the high property to a human body or environment. 

[00 1 2] In invention of the above claim 1 , as the aforementioned hydrocarbon system solvent, while invention of a claim 2 uses a ^ 
normal paraffin system solvent, an isoparaffin system solvent, a naphthene solvent, or a monocyclic- aromatic-compound system J 
solvent, it is characterized by the addition of this surfactant being 1 - 3 % of the weight, using a hydrophilic surfactant or a 
lipophilic property surfactant as a surfactant. 

[0013] Thus, the selected hydrocarbon system solvent has the big detergency, and can remove dirt from other hydrocarbon system 
solvents effectively. Moreover, these hydrocarbon system solvents are easy to receive, and the stable supply can be secured. The 
amount of the surfactant added by this hydrocarbon system solvent is 1 - 3 % of the weight. The detergency to particles and 
aquosity dirt, such as abrasives, is insufficient in less than 1 % of the weight. When 3 % of the weight is exceeded. The surfactant 
itself remains on the surface of a washed object, and it causes silverfish. 

[00 1 4] Invention of a claim 3 is characterized by the thing which wash and for which a washed object is pulled up from the 
aforementioned last tub at the speed of 1 0 or less mm/sec while the flash point warms and uses a non-drainage system solvent 70 
degrees C or more for 40-60 degrees C to the last tub at least. 

[0015] Also in this case, since a washing line is constituted by the non-drainage system solvent, even if waste water treatment 
becomes unnecessary and it washes optics, such as glass, there is a merit which YAKE and **** do not produce. Moreover, in 
order that the flash point may use a non-drainage system solvent 70 degrees C or more, the flash point is high, and is fire 
retardancy, and the safety on handling improves. In addition, inflammability when the flash point warms at less than 70 degrees C 
becomes high, and becomes dangerous. 

[0016] In this method, while warming and using a non-drainage system solvent for 40-60 degrees C, raising speed of a washed 
object is made into 10 or less mm/sec. warming of a non-drainage system solvent - when temperature is less than 40 degrees C, 
dryness cannot be promoted but silverfish occurs warming - when temperature exceeds 60 degrees C, inflammability becomes 
high by the relation with the flash point mentioned above When raising speed exceeds rather than a value to ****, dryness cannot 
be promoted but silverfish occurs. 

[0017] Invention of a claim 4 is made to rock at the rate of 4 - 10 mm/sec in invention of this claim 3, giving an ultrasonic wave 
with a frequency of 30kHz or less. 

[0018] A high cleaning effect can be obtained by giving such physical force. In this case, the frequency of an ultrasonic wave is 
determined on balance with the adhesion force of serious dirt, such as a pitch, and can remove this dirt on the frequency 
mentioned above in a short time. In addition, the speed of rocking declines [ the cleaning effect of the ultrasonic wave to which 
the dirt which exfoliated from the washed object adheres again, and exceeds 10 mm/sec preferably to a washed object ] and is not 
desirable in less than 4 mm/sec. 
[0019] 

[Embodiments of the Invention] 

(Gestalt 1 of operation) Drawing 1 is a washing line applied to the gestalt of this operation, and is for washing optics, such as an 
optical lens and prism. In this drawing, 1 is an injection conveyer and supplies a washed object to a washing tub. The washing tub 
has 5 tub composition of the 1 st tub - the 5th tub. 1 
[0020] The hydrocarbon system solvent is filled up with the penetrant remover by which the surfactant was added as a penetrant 
remover at the 1st tub 2 and the 2nd tub 3. It fills up with the tradename "the DAFUNI alpha cleaner H (Idemitsu Kosan, Inc. 
make)" which is an isoparaffin system solvent, or the tradename "NAFUTEZORUM (the Nippon Oil chemistry incorporated 
company make)" which is a naphthene solvent as a hydrocarbon system solvent. The hydrophilic surfactant and the lipophilic 
property surfactant ar e added 0.1 to 1.5% of the weight to this non-drainage system solvent, respectively. This penetrant remover 
serves as ordinary temperature. 

[0021] The 3rd tub 4 is filled up only with the same hydrocarbon system solvent with which the 1st tub and the 2nd tub were 
filled up. Also in this tub, solution temperature is ordinary temperature. The ultrasonic wave oscillator of the output of 28kHz and 
600W is installed in the pars basilaris ossis occipitalis of these tubs 2, 3, and 4. 

[0022] The washing tub of the 4th tub 5 and the 5th tub 6 raises rinsing and the diying property of a penetrant remover of the 3rd 
tub 4. These tubs 5 and 6 are tilled up with the tradename "the DAFUNI alpha cleaner L (Idemitsu Kosan, Inc. make)" as a 
silicone system solvent as a tradename "cleaning agent EE-31 10 (Olympus Optical Co., Ltd. make)" with good dryness, or an 
isoparaffin system solvent. Such solution temperature is ordinary temperature. 
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r00231 The warn! air dryer 7 is connected with the 5th tub 6. The temperature of this warm air dryer 7 is set as 70-80 degrees C. 
S is a takine-out conveyer which takes out the washed object which processing ended from a washing line. 
fooirSS to gestah of this operation, the optical glass prism which consists of ** material BAL 41 1 (made in an Obai a optical 
Sctory) to which water, the abrasives which consist of a cerium oxide, and the surfactant which distributes abrasryes 
SrS^ordeT to raise polish nature adhered was used as a washed object. This washed object carries out lap polish for 1 
hour hanging the above-mentioned abrasives and carrying out them using the lapping machine for prism polish. 
m025]SS shows the configuration of this prism. Although this prism 10 serves as notlnng and thickness of 22mni nn the 
BOrnmxSrT^ht-angled form and the 3rd page is ground, the both-sides sides 1 1 and 12 have become gram-like. For this 
reason the abrasives dried in part have adhered to the grain of a both-sides side firmly. 

00261 With the form of this operation, the DAFUNI alpha cleaner H (Idemitsu Kosan, Inc. make) was used as a hydrocarbon 
SsteS Tent of the 1st tub 2^ 2nd tub 3, and the 3rd tub 4, and EE-3 1 10 (Olympus OpUcal Co Ltd make) was used as a 
so vent of the 4th tub 5 and the 5th tub 6. as the additive of the 1st tub 2 and the 2nd tub 3 - as a hydrophihc surfactant - a 
SSSeTseries Nonion - water-soluble - as surfactant BT-9 (made in Nikko Chemicals, Inc.), and a lipophilic property 
SSSSi^SSTid ether system anion - oil-soluble - surfactant DDP-2 (made in Nikko Chemicals, Inc.) was used 
The addition of this additive is a total of 1.0% of the weight at 0.15% of the weight, respectively. 

00271 The sltion temperature of the penetrant remover of the 1st tub - the 5th tub considered as ordinary temperature, and 
Sb S Lnds. in J 1 st tub 2 and the 2nd tub 3 , it operated and the ultrasonic ^wave oscillator 9 was washed, 
art tte walg time of each washing tub was set up in 1 minute, rocking all tubs by 9 mm/sec. The warm air dryer 7 was set as 

P^ord^^^^^ 

added a7an additive, and the case where it does not put in like before, the same conditions washed, dried and compared. A result 

looSTwteXe'is no additive so that clearly from Table 1, it has not removed, while particles such as abrasives, had adhered 
S ov r pnsm. Moreover, since other oil-soluble dirt or other water-soluble dirt were not able to be ™^«*f£^ 
occurred in total However, when an additive is put in, particles, such as abrasives, can be washing efficiently Moreover, 
XoltteZ and water-soluble dirt could also be washed, silverfish was lost, and washing quality improved. In order not to use 
water furthermore, ** material with small water resistance did not have generating of YAKE or , eithei 
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r003 11 (Gestalt 2 of operation) The prism of drawing 2 was washed using the washing line of drawing 1 As a hydrocarbon form 
E of&elst tub 2 - the 3rd tub 4. the traSm^EE-31 10 (Olympus Optical Co., Ltd. make)" which is a silicone syston 
Sg agent considering the tradename "the DAFUNI alpha cleaner H (Idemitsu Kosan Inc. make)" which « an isoparaftin 
Item solvent as a solvent of the 4th tub 5 and the 5th tub 6 was used, an additive - as a hydrophilic surfactant ~ ^a potyoxy 
SkSS system Nonion - water-soluble - as surfactant BT-9 (made in Nikko Chemicals, Inc.) and a lipophilic property 
sSctaT a phosphoric-acid ether system anion - oil-soluble - surfactant DDP-2 (made in Nikko Chemicals Inc.) was used 
An addition is a total of 1 .0% at 0.5 % of the weight, respectively. Solution temperature considered as ordinary temperature and 
Ashing ume was set as each tub 30 seconds, 60 seconds, and 90 seconds. The warm air dryer 7 was set up in 80 degrees C and 3 

raO^The result which changed and washed washing time is shown in Table 2. Evaluation checked remains of abrasives, and 
generating of silverfish visually. As comparison, it washed without adding an additive, and it compared The washing time when 
SI an additive was set as 90 seconds and 120 seconds. When a hydrophilic surfactant was added, it could wash 
clplS in washing 90 seconds, and remains of particles, such as abrasives, disappeared from the result of Table 2. Moreovei, 
ou^fou soluble dirt Ld other water-soluble dirt were also washed, and the silverfish generated by remains of dirt was also lost. 
ra033THowever, when there was no additive, while particles, such as abrasives, had adhered all over prism, it had not removed. 
Moreover since other oil-soluble dirt or other water-soluble dirt were not able to be washed, either, in 90 seconds silverfish 
o«u^ni^bd Therefore, while being able to wash particles, such as abrasives, efficiently by putting in an additive, it became 
c earSat oi -s uble dirt and water-soluble dirt can also be washed in a short time (90 seconds). Furthermore, m order ^ not to oise 
water, even if it was immersed and washed bad waterproof** material for a long time, there was no generating of faults, such as 
YAKE and ****. 
[0034] 
[Table 2] 
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r00351 (Gestalt 3 of operation) Washing nature was checked, using a naphthene solvent, an 1S oparaffin system solvent, and a 
monocyclic-aromatic-compound solvent as a hydrocarbon system solvent of the 1 st tub 2 of drawing 1 which adds an additive, 
and the 2nd tub 3 The tradename "the clean sol G (Nippon Oil Co., Ltd. make)" was used as a naphthene solvent as a tradename 
"the DAFUNI alpha cleaner H (Idemitsu Kosan, Inc. make)" and a monocyclic-aromatic-compound solvent as a tradename 
"NAFUTEZORUM (the Nippon Oil chemistry incorporated company make)" and an isoparaffin system solvent. 
[00361 In order to check the washing nature by each hydrocarbon system solvent, the optical glass prism shown m drawing 2 to 
which water and abrasives adhered as a washed object was washed using the washing line of drawing . As a so vent at the 4th 
tub 5 and the 5th tub 6, the tradename "EE-3 1 1 0 (Olympus Optical Co., Ltd. make)" which is a silicone system cleaning agent 
was used an additive - as a hydrophilic surfactant - a polyoxyalkylene series Nonion -- water-soluble - as surfactant B 1-9 
(made in Nikko Chemicals, Inc.), and a lipophilic property surfactant - a phosphonc-acid ether system anion - oil-soluble - 
surfactant DDP-2 (made in Nikko Chemicals, Inc.) was used An addition is a total of 1 .0% at 0.5 % of the weight, respectively. 
Solution temperature considered as ordinary temperature and washing time was set as each tub 90 seconds. The dryer was set up 
in 80 degrees C and 3 minutes, the addition of an additive - each hydrocarbon system solvent - the amount addition of said was 
all carried out, and the same conditions washed, dried and compared Evaluation checked remains of abrasives, and generating of 
silverfish visually. 

[00371 From the result of Table 3, even if any of a naphthene solvent, an isoparaffin system solvent, and a 
monocyclic-aromatic-compound solvent was used for the hydrocarbon system solvent of the 1 st - the 3rd tub, particles, such as 
abrasives were completely washed by the effect of an additive. The same is said of a silicone system solvent, and its washing 
nature of 'abrasives improved with the additive. Moreover, although the ultrasonic wave was used as physical force, it was the 
same result even if it used only being immersed and the jet. 

r00381 However since other oil-soluble dirt and other water-soluble dirt were influenced a little by the solvent power ot a 
hydrocarbon system solvent, the difference was in the incidence rate of the silverfish considered to be based on remains of 
oil-soluble dirt or water-soluble dirt. 
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[00401 (Gestalt 4 of operation) Drawing 3 shows the washing line of the gestalt 4 of operation. The 1st tub 22, the 2nd tub 23, the 
3rd tub 24 and the warm air dryers 25 are formed successively in order, the carrying-in conveyer 2 1 carries in a washed object to 
the 1 st tub22 and the washed object which processing ended is taken out on the taking-out conveyer 26 from the warm air dryer 
25 The 1 st tub 22 - the 3rd tub 24 are all washing tubs, and while filling up with the non-drainage system solvent, the ultrasonic 
wave oscillator 27 of the output of 28kHz and 600W is attached in the base. 28 is a distillation regenerative apparatus which 
connects the 1st tub 22 and the 3rd tub 24. In this drawing, the solid line shows the order of movement of a washed object, and 
the dashed line shows the flow of a penetrant remover. Table 4 shows the property for every tradename of the non-drainage 
system solvent used for washing. 
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[0042] The optical glass lens with a diameter (phi) of 24mm which consists of ** material BAL 41 as a washed object was used. 
The tradename "K3" (product made from 9 Heavy electric Mind) which is a straight-asphalt system pitch has adhered to this 
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optical lens. 

[0043] With the gestalt of this operation, solution temperature was set as ordinary temperature (25 degrees C), 40 degrees C, 50 
degrees C, and 60 degrees C for the 3rd tub 24 which is the last tub, raising speed of a washed object was made into 5 mm/sec, 
and the drying property was checked. In addition, the solution temperature of the 1st tub 22 and the 2nd tub 23 was set as 40 
degrees C, and the warm air dryness tub 25 was set as 60 degrees C. Each tub made washing time 60 seconds. The non-drainage 
system solvent as a penetrant remover used the tradename "EE-4 1 20" which is an ester solvent. The result which checked the 
dryness of the lens when making the diying time into 10 minutes and 1 5 minutes is shown in Table 5. In this **, even if O does 
not have silverfish or it is, x shows the thing of deep silverfish for that in which ** does not have a problem on a process in the 
case of very thin silverfish at thin silverfish. 
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[0045] As shown in Table 5, when the solution temperature of the 3rd last tub 24 was 40 degrees C or less, the non-dried lens 
was generated even if it dried for 1 5 minutes with the warm air dryer 25 . In addition, diying 1 5 minutes or more is not practical. 
Although a diying property improves when the solution temperature of the 3rd last tub 24 is 60 degrees C or more, in order that 
solution temperature may approach the flash point of a non-drainage system solvent, it is not desirable from a viewpoint of safety. 
Moreover, if diying temperature is made into 60 degrees C or more, the dirt which remained slightly will be burn on a washed 
object, and removal at the time of carrying out precision washing at the following process cannot be performed. For this reason, it 
is necessary to make it dry at low temperature as much as possible. When 1 5 or more mm/sec of raising speed from the 3rd tub 24 
was **(ed) the lens whose solution temperature of this tub 24 is not dried as for 50 degrees C or more was generated. 
[0046] By making solution temperature of the last tub 24 into 40 degrees C - 60 degrees C, and making raising speed of a washed 
object into 10 or less mm/sec, the boiling points, such as 200 degrees C - 230 etc. degrees C, can dry in a short time, and a high 
penetrant remover does not produce dryness SHIMI from the result of the above table 5 in a washed object, either. Thereby, after 
washing, it becomes unnecessary to diy using the solvent of the low boiling point, and a process can be simplified. In addition, m 
the 1st tub 22 and the 2nd tub 23 except the 3rd tub 24, a washed object is pulled up comparatively early. 
[0047] Thus, since a penetrant remover with the high boiling point like EE-4 1 20 can be used with the gestalt of this operation, 
there is little danger of ignition and washing whose safety improved is possible. Furthermore, with the gestalt of this operation, 
even if it used the tradename "NAFUTEZORUM" (product made from Nippon Oil Chemistry) which is a naphthene solvent, the 
tradename "act rel 1 178L" (product made from Exon Chemistry) which is the partially aromatic solvent of a naphthene solvent 
and an isoparaffin system solvent, and the tradename "KURINSORUG" (Nippon Oil Co., Ltd. make) which is an aromatic system 
solvent, the same result as **** was brought. 

[0048] (Gestalt 5 of operation) With the gestalt of this operation, as a washed object, the brass plate with a diameter [ of 35mm ] 
and a thickness of 3mm by which mirror-plane processing was carried out was used, and it washed using the washing line shown 
in drawing 3 . The tradename "DAFUNI-cut HS-32" (Idemitsu Kosan make) which is cutting oil has adhered to the brass plate. 
[0049] Solution temperature was set as ordinary temperature (25 degrees C), 40 degrees C, 50 degrees C, and 60 degrees C for 
the 3rd tub 24 which is the last tub, raising speed of a washed object was made into 5 mm/sec, and the drying property was 
checked. In addition, the solution temperature of the 1st tub 22 and the 2nd tub 23 was set as 40 degrees C, and the warm air 
dryness tub 25 was set as 60 degrees C. Each tub made washing time 60 seconds. The non-drainage system solvent as a penetrant 
remover used the tradename "EE-4120" which is an ester solvent. The result which checked the dryness of the lens when making 
the drying time into 10 minutes and 1 5 minutes is shown in Table 6. This ** supplies ten brass plates to one washing basket, and 
evaluates a non-dried number and the degree of the generated silverfish. In this **, even if O does not have silverfish or it is, x 
shows the thing of deep silverfish for that in which ** does not have a problem on a process in the case of very thin silverfish at 
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thin silverfish. 
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[005 1 ] As shown in Table 6, the last tub 24 covered, and even if raising speed dries 50 degrees C or more for 1 5 minutes with the 
warm air diyer 25 at 1 5 or more mm/sec, the brass plate of 2 dryness has occurred. On the other hand, without generating 
silverfish, even if the drying property is good compared with glass members, such as a lens, and low temperature or raising speed 
is larger than a glass member, it could dry and, thereby, width of face has spread [ washing conditions ]. 
[0052] With the gestalt of this operation, even if it used the tradename "NAFUTEZORUM" (product made from Nippon Oil 
Chemistry) which is a naphthene solvent, the tradename "act rel 1 178L" (product made from Exon Chemistry) which is the 
partially aromatic solvent of a naphthene solvent and an isoparaffin system solvent, and the tradename "KURINSORUG" (Nippon 
Oil Co Ltd. make) which is an aromatic system solvent, the same result as **** was brought. 

[0053] (Gestalt 6 of operation) In order to check the washing nature of the washed object by the ultrasonic frequency, it washed 
on the frequency of 25kHz and 40kHz. The washing line used what is shown in drawing 3 . Washing time of each tub in this 
drawing was made into 60 seconds, and the number of lenses to which the pitch remains was checked using the lens same as a 
washed object as the gestalt 4 of operation. It carried out by the solution temperature of each tub setting 50 degrees C and rocking 
speed as 1 0 mm/sec, and setting raising speed as 1 0 mm/sec. 

[0054] Table 7 throws in and washes 20 lenses in one washing basket, and the number of lenses which is not washed [ the pitch 
remains not to be washed ] is shown. Although the non-washed lens is generated, in the 25kHz low frequency side, serious dirt, 
such as a pitch, is removable with the high-frequency side whose frequency of an ultrasonic wave is 40kHz in a short time. By 
using such low frequency, washing which used the penetrant remover of low temperature can be performed, and the danger of 
ignition decreases. 
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[0056] (Gestalt 7 of operation) In order to check the washing nature by rocking speed, rocking speed was washed using the 
washing line shown in drawing 3 using the lens same as a washed object as the gestalt 4 of operation changed to 5, 1 0, and 1 5 
mm/sec. The solution temperature of each tub made 50 degrees C and raising speed 1 0 mm/sec, and used the ultrasonic wave of 
25kHz of ultrasonic waves. Table 8 feeds 20 lenses into one washing basket, and shows the number of lenses which is not washed 
at the time of washing to it. As shown in this **, when rocking speed was made into 10 or more mm/sec, washing nature fell. 
Rocking speed is large and this is because the cleaning effect by the ultrasonic wave decreased by the bird clapper. As a result of 
changing and washing various these rocking speed, good washing is possible at the rocking speed of the range of 4 - 10 mm/sec. 
[0057] 
[Table 8] 
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[Effect of the Invention] In order for the non-drainage system solvent which added the surfactant to wash invention of a claim 1 , 
waste water treatment becomes unnecessary and a washing line becomes short. And the safety to a human body or environment 
will become high. Moreover, since the surfactant is added, particles and water dirt, such as abrasives, are also removable. 
[0059] Since invention of a claim 2 uses a hydrocarbon system solvent with a big detergency, it can raise washing nature. 
[0060] Since invention of a claim 3 can promote dryness while having the same effect as invention of a claim 1 , it can prevent tl 
silverfish of washing. 

[0061] Invention of a claim 4 can utilize an operation of an ultrasonic wave effectively, and its washing nature improves. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The washing method characterized by adding a surfactant to non-drainage system solvents, such as a hydrocarbon 
system or a silicone system, washing, a washed object being immersed in this entrainer and giving physical force, such as rocking, 
an ultrasonic wave, and a jet, and rinsing with the aforementioned non-drainage system solvent after that. 

[Claim 2] The washing method according to claim 1 characterized by the addition of this surfactant being 1 - 3 % of the weight as 
the aforementioned hydrocarbon system solvent, using a hydrophilic surfactant or a lipophilic property surfactant as the 
aforementioned surfactant while using a normal paraffin system solvent, an isoparaffin system solvent, a naphthene solvent, or a 
monocyclic-aromatic-compound system solvent. 

[Claim 3] The washing method characterized by the thing which wash, and for which a washed object is pulled up from the 
aforementioned last tub at the speed of 1 0 or less mm/sec while the flash point warms and uses a non-drainage system solvent 70 
degrees C or more for 40-60 degrees C to the last tub at least. 

[Claim 4] The washing method according to claim 3 characterized by making a washed object rock at the rate of 4 - 10 mm/sec, 
and washing, giving an ultrasonic wave with a frequency of 30kHz or less. 
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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a cleaning method by which 
aqueous dirt as 

well as nonaqueous dirt can be removed without using water 
or an aqueous 

cleaning fluid, and waste disposal can be dispensed with 
and which comprises 

immersing a substrate in a compounded solvent prepared by 
adding a surfactant 

to a nonaqueous solvent and cleaning and rinsing the 
substrate under specified 
conditions . 

SOLUTION: A substrate to be cleaned (e.g. optical 
component) is immersed in a 

solvent composition prepared by adding a surfactant to a 
nonaqueous solvent 

based on a hydrocarbon or silicone and cleaned under 
applied physical force 
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such as shaking, ultrasonic waves or jetting and rinsed 
with a nonaqueous 

solvent. It is desirable that the hydrocarbon solvent used 
is a normal 

paraffin solvent, an isoparaffin solvent, a naphthenic 
solvent or a monocyclic 

aromatic solvent, the surfactant used comprises a 
hydrophilic and/or oleophilic 

surfactants, and the amount of the surfactant used is 
l-3wt.%. As a result, 

the cleaning line can be shortened and becomes more safe to 
the human body and 
the environment . 
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